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NWPS On-demand Domains (36 WFOs)
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Scope of changes in NWPS v1.3
(NWS, 2021)

1. Transition 12 WFO domains from regular to unstructured grids.

2. Wave system identification using ML methods (K-means clustering).

Resolved low-frequency limit lowered to 0.035 Hz.
Include hourly rip current guidance out to 6 days
Include hourly wave runup (erosion/overwash) guidance out to 6 days.

Improve blending of P-Surge and ESTOFS water level inputs.

S

Transect output graphics.
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1. Unstructured Mesh Transition

1 12 WFO domains transitioned
1 (Shaded domains, plus ALU and GUM)
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2. Wave system identification
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Cluster Analysis (k-means clustering)
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Wave systems: WFO Honolulu example

k-means clustering geographical space
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. Hazardous Rip Current Forecasting

RIP CURRENTS

Break the Grip of the Rip!

VOO00000 Under Development [7/7700000000000000
vice Miami - South Florida

or the detailed beach forecast Facebook M Follow Miami Rader

el Forecast Page and Click over South Florida

NOTE: The probabilty graphics

beow wil nt be svaisd

or hurrcane operatons.
ik i the

Giferent than

& conlfrocas

during

Orlando

o M Beach Ris
Naples Rips

.
L

www.ripcurrents.noaa.gov N FLORIDA

National Weather Service N
Juno Beach Rips
iami - Soutl 8 a i

Mi h Florida
RIP CURRENT RISK for 1212412015 S

Valid as of 356 AMEST

XPERIMENTAL /& I.
%5 i

Description ik on shaged areas for more detal

Lauderdale Rips
. .

| The risk for rip currents is low, however, life ded
Low Jthreatening rip currents often octur m the vicinity of [level. Click on the beach area of your choice for more information.
inlets, orois, jettes, resfs, and pig | —
Rip currents are powerful, channeled currents of water flowing
vy o shore. They il oend o the haraine, o |

et 2Ny beach Wi breaking waves.

ocerate (L2 vestenn ipceredsarepossiie I the s |fcaught i cutent, s paale o the beschand you i
zone. eventuall swim out of the outgoing current, Remember to heed the
s o ol bt o e i e

Life threatening rip currents are lkely in the surf
zone.

YoulfJ Rio curent safety videos Clik here for the Surf Zone Forecast

NATIONAL WEATHER SERVICE Building a Weather-Ready Nation // 9



https://www.commerce.gov/

Rocky Maunt
.

Greenville
.

Jacksonwville =N

ieographics | Esi, HERE, DeLorme

@ NATIONAL WEATHER SERVICE

I

} Manitoba

(British s o S . L
¥ Columbials . jest S AIberta CANADA

Edmonto Sa:katche\van‘
o

5

3 4
Vancouve( { s

* B ST
*- 0 Seattle | 3 : North
3 Na>hmgtcn Montana

7

.:L’» : \ ‘\ v ; {
N alpa

.(5‘;{: % .C lgary, : \ ¢ : !

\ \ |

N NWPS Probabilistic Rip Current guidance

A1
{ s
5

Queébec {37‘\)”

‘i‘ 5 Newfoundiand
] ¢ gand,zabrador
L

N, R

ontario
}
/

5 s

\ \\/\_&/\\ 7% 2 F2N
< EELGIE] Minnesota ,'
ot e
*. N g X ¥ —é Ve W \‘\'\ Onawa
9. 5 i / N {Wisconsin¥ Mainet

B SN e South |
: _ Dakota

N ebraska \ :

-Denvef UN'TE S
2 §TATES '\‘

Colorado
0 Kansas

Mhsoun\ /h
| Kentucky) " Vnr .

t {l
\ \ Tororvto/Mon rlea |

D

{ le®

Detrox( X NewsYorkisus Plawton
{\—Chlcago o 18 \0’

-'o’ =‘|1}.l&
Hlmms Omo Philadelpl h': (v
) St Louis :
,v

N
Al
<

owa

] Oklahoma Arkansas

\"w

UES

sk
MEXICO

Guadalajaray
.] =y Mexico

City.

Da(las

¢
\’ /

1"ﬁ .~
ton g

fdvand %
CUBA “

sPort-au- Santo
Princeé Domingo

R X

Building a Weather-Ready Nation


https://www.commerce.gov/

S =
~ I~ =4 =
& - c
5) 1 i=)
_ b
c — | o| | T =
N >
S | |43 415
1 \ \ R
N < & i
N I + S g
Q N St} >
= | Z|5 =
o ©
o |25 "3 2
— o S =
Y ol o <
I —_ — @
&) S = I
= MR >
% =1 |E =
— Ao
Ln
™ o
I_l '
LN
<
Ao
I ; T~
p—
S

AN AN AN AN

HONNNANANANANNANNAANAAAPANARAN L

i) A VAV VA VAT AT AVANAVAVATAVAVAVAVAVAVATATAYAVAYAY
0

1 2013)

TATAY N

AN
¥

Rip Current Guidance with Log

(Dusek & Seim
WFO Morehead City model mesh
NATIONAL WEATHER SERVICE



https://www.commerce.gov/

Rip Current Guidance in NWPS
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Rip Current Validation
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N Rip Current Validation: ER example
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Future improvements with MDL RCMOS

+ The NWPS v1.3 rip current San Diego, CA (SGX)
model is not calibrated Mission Beach Cool Season Future Futu re Upgraded:
: . 11/01 2017 - 04/27 2018 with CA MOS Reg. Eq.
with regard to either Lo o Model vs Model vs
. 0.9 00— 0.9
regional or seasonal | Sample traditional o
variations. gor | "= _ g o
™ dol i toct Lo Climate approach or g
. e model is a “perfec S os g os
prog” model, i.e., no g (Current S &
corrections made for SN Over-Forecasts model) (current o
systematic biases of the 01 model) e _ | :
NWPS model output (inpUt *% 00 01 02 03 04 05 06 07 08 09 10 pooodoezoes “; o :'5 07 o8 08 e
to this model). Forecast oreees
San Diego, CA (SGX) Upgraded:
MDL has developed new e ooy oo Warm season: Warm season: with CA MOS Reg. Eq.
reglonal and Seasonal 10 05/01 - 10/31 2017 & 05/03 - 09/19 2018 10
MOS logistic regression iy 12.2% 32.3% o] 1 1
model using lifequard obs ¢ . (7.4%) (27.1%) X3 1
© ,s . Under-Forecas T
and NWPS forecastdata | g 7 _ Cool season:  Cool season: | % .. —
(Im et al., 2019, 2021) o oa : % 26 8% 15 7% g 04 - -
38 o3 . a3t " " O o3 -
* Future versions of the © . Py i (3.7%) (-8.8%) a] ~LHHHR
NWPS rip model can be o EECEEEEEEE o R
calibrated |0ca||y with 00 01 02 03 04 0.5 0.6 07 08 09 1.0 00 01 02 03 024 05 06 07 08 08 10
RCMOS equations. Forecast Forecast
Current model (Im et al., 2019)

&) NATIONAL WEATHER SERVICE Building a Weather-Ready Nation /I 15


https://www.commerce.gov/

R, = Setup +Swash /2
[H,L,(0.563 57 + 0.004)]"*

:1.1(0.35ﬂf(H0L0)]/2 + :

|

dune crest

« Erosion (collision) D=

* Overwash
* lnundation

dune toe

= tide + surge +
Rhigh g R2

-
-t
-
-

/ still water level

& NATIONAL WEATHER SERVICE

R, = tide + surge +<n>

4. Wave runup guidance (stockdon et al. 2006)
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Gridded runup guidance (e.g. WFO Tampa)

NWPS ESTOFS Sea Surface Height rel. to MSL (ft)
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Wave Runup Validation: Experimental Site

Probability of Waves at NDBC 42098 (12 m Water Depth, 2017-2019) USGS CoastCam; Madeira Beach, FL; Jan 2017-Present
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Wave Runup: Image processing and validation
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Wave Runup: Forecast validation (2017/01-2020/06)
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Conclusions and Outlook

1. NWPS v1.3 features new and improved guidance on wave systems, hazardous rip
currents and erosion/overwash.

2. The rip current model performed well at most locations, but not all:

- In NWPS v1.3, a single equation from the North Carolina “perfect prog
model” has been applied to all WFOs, without local tuning.

- No bias correction has been applied to inputs.

- Model coefficients can be fit locally and seasonally (Im et al., 2019).

- Different and additional sets of predictors to be investigated.

- Quality of observations can be improved.

3. The wave runup model performed well at single long-term monitoring station. Future
enhancements include:

- Expand validation by adding remote sensing stations to more locations.
- Introduce additional expressions for different shore types (e.g. rubble mound).
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